The human body has a 24-hour rhythm of sleep and wakefulness, known as a circadian rhythm. Many physiological functions in the body, such as hormonal secretion, maintenance of body temperature, heart rate and blood pressure, exhibit systematic variations in phases aligned with this circadian rhythm. The terms "chronotype" or "morningness-eveningness" are used to describe individual differences in sleep-wake patterns. Individuals who go to sleep early, get up early, and feel and perform better in the morning are classified as morning-types; individuals who go to bed late, wake up late, and perform better in the afternoon are classified as evening-types.[@ref1]

Although the term "circadian" was first used in the late 1950s, the first questionnaire to evaluate individual chronotypes was introduced in the year 1900.[@ref2] Since that time, a number of questionnaires have been developed to assess the morningness-eveningness of human subjects. The Horne and Ostberg morningness-eveningness questionnaire (MEQ) is currently the most widely used tool for identifying individual chronotypes and physiological correlates of circadian rhythmicity in diverse cultures.[@ref3] The MEQ has been criticized for its excessive length (19 questions), and a reduced version (MEQr) has been developed that has only 5 questions.[@ref4]--[@ref6]

A number of studies have evaluated the chronotypes of college-aged students in Western societies, but there are no comparable studies in countries of the Middle East. In particular, there are no published data on the chronotypes of young people in Saudi Arabia. Genetic, social, cultural, ethnic, climatic and environmental factors are known to modify human chronotypes.[@ref7] This study using the MEQr aimed to assess the distribution of chronotypes in a large sample of young college-aged Saudis.

PATIENTS AND METHODS {#sec1-1}
====================

A random sample of Saudi college students participated in this cross-sectional study, which was conducted at King Saud University (Riyadh, Saudi Arabia). All participants were enrolled as students in various faculties of the sciences and humanities. Participation was voluntary, unpaid and anonymous. Random samples of classes in the participating faculties were selected and a random sample of students in each class were interviewed. The study was conducted during February of 2008. None of the participants worked night shifts, and all participants denied medical, psychological or sleep disorders. Participants were asked to complete a study questionnaire that included questions on demography, college of the participant; and the MEQr. A total of 1000 questionnaires were distributed by trained medical students, who explained the study procedure and obtained informed consent. This research was approved by the Ethics Committee of our institute.

We used a validated reduced version of the original Horne and Ostberg morningness-eveningness questionnaire (MEQr).[@ref5] The MEQr has been shown to successfully identify human circadian typology in both experimental and applied research.[@ref6] Three questions establish the preferred morning wake-up time, evening bedtime and the hour of the day when personal efficiency is maximal. The two other questions evaluate the extent of tiredness within the first half-hour after morning awakening and find out the circadian type to which the respondent considers himself/ herself to belong. The MEQr originally established five behavioral categories: definitively morning-type (score, 22-25), moderately morning-type (score, 18-21), neither-type (score, 12-17), moderately evening-type (score, 8-11) and definitively evening-type (score, 4-7). In the present study, we adopted the simpler classification used by Taillard and colleagues and other researchers: morning-type (M-type; score, 18-25), neither-type (N-type; score, 12-17) and evening-type (E-type; score, 4-11).[@ref5][@ref6][@ref8][@ref9]

Two bilingual physicians independently translated the original version of the questionnaire from English to Arabic. Two other bilingual physicians who had no knowledge of the original version of the questionnaire back-translated these drafts to English. The translations were reviewed in collaboration with the translators, and the back-translation was assessed for equivalence to the original English version. Discrepancies between the forward- and back-translation versions were discussed and resolved to produce a final Arabic version. Prior to use in this study, the questionnaire was initially administered to 10 bilingual subjects, who completed both the Arabic version and the English version to determine the test-retest reliability. Circadian typology was independent of version. The MEQr was also initially given to a sample of 20 students to assess the data-gathering process and the legibility of the Arabic version of the questionnaire.

All data are expressed as means and standard deviations, or medians and ranges. A t test was used to compare mean typology scores of males and females, and a chi-square test was employed to compare typologies of males and females. The sample size was chosen to detect a prevalence of 6%, with a confidence interval of 95% and a precision of 5%. The estimated sample size was 722.[@ref10] Sigma Stat, version 3.5 (SPSS Inc., Chicago, IL), was used for all statistical analyses.

RESULTS {#sec1-2}
=======

A total of 759 complete questionnaires were returned (75.9% response rate), including 540 (71.1%) males and 219 (28.9%) females. The median was 21 years and age range was 18-32 years (mean \[SD\], 20.8 \[3.4\]; males, 20.8 \[3.9\] females, 20.9 \[1.7\]). Body mass index was 20.7 \[5.5\] and 35.3 \[8.5\] for males and females, respectively. [Table 1](#T1){ref-type="table"} presents the numbers and percentages of males and females as a function of MEQr typology. A total of 138 (18.2%) participants were "morning-types," 417 (54.9%) were "neither-types" and 204 (26.9%) were "evening-types." [Table 1](#T1){ref-type="table"} also shows the mean and range of MEQr scores for males and females in the 3 groups. There was no gender difference in mean scores or in the frequency of any category (morning-, neither- or evening-type).

###### 

Distribution of participants based on the reduced Horne and Ostberg morningness-eveningness questionnaire (MEQr) scores and typology.
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[Figure 1](#F1){ref-type="fig"} shows the distribution of frequency of participants as a function of MEQr typology. MEQr scores ranged from 5 to 23 (mean, 16.3 \[4.6\]; median, 15.6). The distribution approximates a normal curve, with a skewness of 0.005 and a kurtosis of -0.4. ([Table 2](#T2){ref-type="table"}) compares the typology distribution of our study participants with that of four participants of other studies that used the MEQ to investigate the status of college students of the same age group in Spain, Italy, Germany and the United States.[@ref11]--[@ref14] Morning typology was more common in Saudis, particularly males, than reported in some Western countries.

![Frequency distribution of MEQr scores (n=759).](ASM-31-183-g002){#F1}

###### 

Comparison of typology distribution between our study and four other reports.
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DISCUSSION {#sec1-3}
==========

Children tend to have a morning typology, but this tendency changes to an evening typology during puberty, and back to morning typology after adolescence and during adulthood.[@ref15] We consider that college students in this study were of post-adolescence age. Our results indicate that most participants had a typology of the intermediate type, which is in agreement with the circadian typology reported in western societies ([Table 2](#T2){ref-type="table"}). However, morning typology was more common in Saudis, particularly males, than reported for similar age groups in some Western countries.

Our study was not designed to identify factors that influence circadian typology. However, we postulate that waking up each day for *Fajr* (dawn) prayer may explain the higher prevalence of morningness in our participants. During the study period (February), dawn occurs between 05:00 and 05:15 in Riyadh. We found no significant differences between males and females in our study. Previous reports of gender effects on chronotype have been inconsistent. Some investigators have reported a higher prevalence of morningness in females, but other studies found no between-gender differences.[@ref11][@ref14][@ref16] Chronotype has also been reported to be related to personality characteristics. Morning-types have been found to have higher self-esteem, a more internal control locus, and to be more conscientious.[@ref17] In addition, evening-types have been reported to suffer from higher rates of depression and anxiety, later mood peaks,[@ref4][@ref17] and irregular sleep patterns.[@ref18][@ref19] A study of a group of medical students by Medeiros and colleagues demonstrated that evening-types were more likely to present with irregular sleep patterns and lower academic performance.[@ref20]

This is the first study of the distribution of chronotypes in young Saudi adults. Most individuals had no special preference for morningness or eveningness, and we classified them as "neither-" or "intermediate-type." In addition, morningness, particularly in males, appeared to be more common among our participants than in the cohorts explored in some Western societies. We suggest that future studies examine the circadian typology of individuals in different age groups and the factors that influence morningness-eveningness of Saudis and other people of the Middle East.
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